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(by assumption) varies linearly from 1 to 2. The reaction diagram will have
the form 2-6-5-1. The area of this trapezoid must equal the force 2(TF), and
its center of gravity must be vertically below the point 4.

If the foundation is not cut along the planes 1-5 and 2-6, the foundation
deformation will spread outside of the prism between these two lines. Conse-
quently, there will be shears across the planes 1-5 and 2-6, which will cause
stress concentrations at 1 and 2. The vertical reaction diagram will be altered
to some such form as 7-9-10-11-8. The area of this new diagram must equal
2("FT), and its center of gravity must be vertically below the point 4.

Actually, the dam is not rigid, as assumed, but is elastic; hence, the reaction
will cause it to change shape. Other things being equal, the yield is greatest
where the stress is greatest; consequently, the maximum yielding will occur
at the corner 1. This might be expected to result in an appreciable reduction
of the ordinate 8-11 and a slight reduction of 7-9, with slight interior increases
to preserve a balance, but this would displace the center of gravity of the
reaction diagram. Consequently, the dam rotates until equilibrium is estab-
lished. The result is a modification of the curve 9-10-11, bringing it closer to
the straight line 12-13. Whether the new line will coincide with 12-13, fall a
little short of it, or go slightly beyond, as indicated by 16-17, is not subject to
simple determination.

The problem is complicated by the horizontal reaction, 2(P), the direct
pressure of the water on the dam and foundation, internal stress relations, and
other theoretical considerations. Solutions have
been proposed for the relatively simple case of a
homogeneous elastic dam on a similar founda-
tion of infinite extent. Some attempts at experi-
mentation have been made. (See Art. 14,
Chapter 12.)

Practically, the foundation is never homo-
geneous but conforms to some condition such
as that illustrated in Fig. 10. The interruption
of tensile and shearing resistances at cracks and
fissures may appreciably alter the result of FlG. 24. Exaggerated toe detail,
theoretical computations and laboratory tests.

Variation of the foundation texture with depth and the limitations resulting
from a finite longitudinal profile of the dam introduce further complications.

The best evidence available to date indicates that a trapezoidal reaction
diagram may be used without appreciable error for rock foundations, and for
dam profiles of usual form. The words usual form are purposely emphasized.
Consider the exaggerated condition illustrated in Fig. 24. Assuming straight
line distribution of vertical pressures, the cantilever 1-2-3 is subjected to the
heavy load 1-4-5-3, and tension is indicated on a vertical plane at point 1.
Horizontal shear stresses on 1-3 tend to reduce or nullify this tension. Regard-
less of the extent of such reduction the elastic yielding of the portion 1-2-3 of
the dam is relatively great, reducing the pressure on the downstream portion

